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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
integrated circuit device having a data output circuit 
facilitating timing control of an output control signal 
without any dependence of a data access/data hold time 
on data cycle. 

SOLUTION: This output circuit consists of a first data 
transfer circuit 14 to which the data is inputted, an 
equalizer circuit 15 to which the output of this first 
data transfer circuit 14 is inputted while data bursts 
and the HiZ data is inputted after the burst finishes, a 
second data transfer circuit 16 connected to the 
equalizer circuit 15 and an output buffer 13 to which 
the output of the second data transfer circuit is 
inputted. Since respective data of '0\ '1' and "HiZ" 
are outputted all after receiving an out clock OUTCLK 
(BOUTCLK), at an 'HiZ' output time, a data transfer path 
is equalized. That is, all data are outputted while 
synchronizing with the out clock. 
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hie?-* \&±>m&*m^ hm*mmm& 

«H i Z 7 s - £#A;fr 3 n-£-f=i 7 -fXIelSg 1 5 t. ■< 
= 5 ^X0B{ClBKdtiS*2©f r -i'<EaiiaB 1 6 

t 1 3 Ctltt. "0". "1". "HiZ 

(D&^-Zifi-tr^XTO h?n v £>OUTCLK (BO 

utclk) z&axMtiznzfcib "h i z M mt>n 
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[*SS*liS#©«EH] 

T^ro^-irjWirEHHSS^© 1 -3-C*ST^ h * n 
mtU i Zir-d^ATJSftS W=3 5WX[5Ig§«i:. C© 

©i? 2 ©^- *«aaj©a^;**A*3 ^a^^w^^ 
r c <t statin i KfB*jt©¥&tt«flti3 

^3h5S 1 ©-r-£fKjMS|3<h, Z<DW 1 <D-?- Z&m 
8|5©ffi^#A#3n*Sr2©-r--*fKM8|$<!: % C©^2 20 

ffi i ©f 1 - jM(5« -y =j =j w x@g&*i®;iTt> s c £ 

TTSSf*9 1 Kfe*g©*igf*ft«[5]85i$g. 

-Y xgg*&ft-%©3£ %±tf cc J: o r ffrie-T 5 - 5? atfjiaissa 5 
tSttfb3n*C<fc*«F»if S»*B175MS»*JS3© 

i»-rn*>{cfBig©^^«is)8gsig. 

BtriB^i©7 :j -^iraMsi5(c*iW57 :; --^*ejM-r5 30 
mi 1 7is«*a4 ©<,»rn*»«:iatt«o*aw«fcaiiB 

[8H©»*ffl&BWI!] 
[000 1 ] 

KtSDRAM^JO y*HJBS!DRAMtt«!f©*3»f* 

'J t©-c*^>„ 

[0002 ] .40 

ssa. w*.«. i^stM^im. Kts©*'MM&>*y 
stcfc^^nxt^j; ^ic-? f »j ? ^tRtciessn-c 

K^RC^J^fS)©y^«;-feJU?:j8iRT-2> 
y (o-fn-y) s.cj^'JTKu^A^fg-^'&Swctr 

•y F^iMlR-r&^n-*' (*7Af3-5T) 50 
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n /c y t ju©tim £^ ^ * ^ > * r > r 

DRAM^Jn 5>^im»i^DRAM©^#©fian«. 7 
K W^<t#€r?T£?>J©iMiRff#(C(5]»!Gr A^SS^^> 

7*i2*3ft/cv*'J-fe;u©tit$gtt. tr» hi® 

«C. ^j7 r 3~#T'*:>;*7>:7"©tfWj£jlfKO. C©i§ 

[0 0 03] HI 8(3:. «£*©#?»#.** "J (*Pv* 
|5]fflMDRAM) ©i^f-AXP -jZWV&Z. 
y^fc'Jti. H?a!^fcS*«fiX (y^&';-fe;Ug|5) 3 ©ffi 
fc. J1flJ*6©A*e^*«»AnaA*S©Wl-, *!J 

f W*IiISSSf54 ©t 1 - ^Hi^Is]8S(cA*^n.57 ; - * 
KiH^n. ffi;WJH t DQ*«-»rJ1«K:Htf73ft4. % 

k. fa6*©jf*-*aA@»«:oi,»rttwrs. si 3 

Se*^(Cj;5'»i'a^-^DRAM©7 r -^btl* 
IeISS, 014 ». Latency («T. CLitr>5) 
= 3, BLil^) = 4, f-M 

£-> "0 10 1" ©*§£-K*5W-5@ 1 3©:r-*tH;fo 
[HlS8©SftfPifia^-C*S„ S£^©7=-5ftB^I5l8g}3:, y- 

y-^*i89ftsn. Kiw vjWihpmos hv>y^ 

?5©FU-^>£NMOS h 5>i>^^6© FU-Y>£ 
^a^JS^- D Q tc»# o T 1^4 . 
[0 0 04] PMOS h^>^x£5©y- h tc K -f > 

^--$2 2©m*^s^$nTfc'3. -r>^-»2 2© 

AJlU. i>v v * -f 5» 4 1 ©{Jb^^cgi^Snri/i 
£. fa? d;>f >^s-^4 lcoA^li. -fws-£2 4 
©te^tc^snrc^. >f >^'-4» 2 4k:«<j - F<f 

fRDi^ShS. -Y>^'-^»2 2 tPMOS 
t?^*5©y- hra©-/- F#3KPMOS Y=j^V>7, 
^9©FL"0*^i^3n-Ct»5)„ PMOSh7>yx 
$9©v-^«mi®{cSM$tx> y- Bi-f 2 
l©ffi^j«:«^Sn-Ct,^„ -0/<-$2 ltCtt-fa^ 

xfi-^EQ7i<A^j§n^„ d?o -j d7-r>^-*5*. ® 

1 5 CCnVT <fc ^ * a •> i' C L KRO-^©i2*B<f B C 
LKt»$h5 l>Pf©PMOS ]-7>i>X*&tfNM 
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Tt^S. NMOS h^>i>^^6©y-h{CiJ-^>^^- 
*2 3<DlHM^m^tiXisK). 4l"<-Z2 3<DA*) 

-<>J<-^2 3 t NMOS h7>i^*£6©y- bfflO 
J- F#4KNMOS l--5>i;x£ 1 0©FU-Y>#& 
fiSSti-CC^S. NMOSh7>^^100V-Xttg 

-2.. 

cooo5] «±©j: ^JcsesMDf - *a*0»«. b 

na^n^-^XlHlKl 2. 4^v4XW$& 1 2©ttJ7j# 

1 1 ~ 1 3 ©l!Bg*ltj£»> HI 3 {t^L./dltOT&S. 
CO?-*fBftBRKtttoft*?-*tB8HHtt. RD 

OUTCLKKJrDlgjll-rSIsIgS. -f =» 5 -f XiaB 20 

r«. ffi**D?*OUTCLK*SW37^Xf 
-5| E QKJ: »3 fKiM3 nfc-r- 5 (CtSC -CHtfjisB- D Q£ 
"H" , "L" , "HiZ" ©U-r*i*»tc|giW&llK 

[0006] ^(c. hi 3»wai 4*fflt>rfie5fc©w 

*®B0«[f¥*lftl8r*. V— F (Read) ttftttfit 
*H*. ■/37-fXf#EQB, "H" (^-fU^-C 

C<7)B#^ 2 2. 2 3(W7, h 7 >y^ 30 

£9. 1 0 5*^>O-CC^-S><D-C. PMOSF5>i/^$ 
5©^- F<b-f >r«-£2 2fa<D>»- K# 3B "H" . 
NMOS h v>y^i?6©y- h W?-£2 3W© 
^-K#4« "L" (o^u-^jU) PMOS h 

5>^^5iNMOS h^>i?^^6*i-€-tl-eta*7 

(Read Command) H^I^03nSi. ^ 
©H 2 ©If -/ * JUC L K©£SWT R DSO" 3» 
ZArbZUvV 4 ira©y-F# IK-Wl? 40 

-*#£s*J±JS*i.2>. CO^i'D»*OUTCL'K 
« "L" . MJjiruy *OUTCLK©jS?fBff-^BOU 
TOUTS "H"-CA«3. >P»?0/<-*4 ltt* 
7«JS«Cft4. &{CCLK<3>=&§ttTHtfj#0--> *OU 
TCLKAi "H" &C&2>£, Ztt v t> Jls^-Z 4 \1fi 
./-K#l a 4 1 

£.f>^-22 25^>A-^23lffl©/-F#2K 

37^X(|fEQB, CU BLtaSCT-? 1 -^^ 

sn^^o "L" test*. z.<Dmt, J>'<-Z2z> so 
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2 3*5t>L. h^>i>*£9. 1 0B=}-7(C&-2>© 
-C. V- K#2©7 r -**iy- F#3R£>V- F#4fC 

©■r--^*itfl^;$n.2)<t. -<3 5-<Xm#EQ{3: "H" 
HOV>^'-*2 2. 2 3 {J 13. h -5 
>^^»9. lOBsl-^l/t, "H i Z" *itH73^D 
QfCtB*);* *!•*>„ 
[0007] 

[ Aw** i/ j; 5 i -r sis j «±siBj o /cse*© t= 
-^tfj^isis§{c«. ^©cfc^^F4«i*s*-5. t-rmnc 

f-^TftX^-f A t ACif-**^ F#-(A t 
OH#. t^-£/1M i'JUCcfcf^frS. 7*— *T*-fe 

Xff-^EQ*s "L" {c^cS©*^-Cffi^$n-?)©r. 
f-$7m^-{A tACIM37^XifEQiCi 

UTCLKA5 "H" fC#.5©£-gttratfj;?tt£©-^ 
f-$7i'feX*UtACIiffiAi'P'> *OUTCL 

k a? -f a t oh«coi>Tfcisn$r*s. ^-£04 

tftfjfft. ^^Xft-sfEQ** "H" CcMSCifcJro 
HJ«fDQ!iHiZ*ffl^©f, f-fD4 
©7*-**-^ F$^AtOHIi-/37'fXi^EQ«: 

fOUTCLK^ "H" lC^SCitCcfc0tB*?n-5© 
"C. f-$D3£<iJ©7 I -J©7 : -$*-;l' F£ -YA t 
OHttfcfrOUTCLKJCWJSttSCiK&O. If-/ 
^;UCC<fc <0 7 s F * -f A tOHK[f6"3#*4 

[0 0081 I2K, fi£*©tB*HISS-C«. &S«a3Mi# 
©ii 5 > y«r^*>1**sfi:**«*4fc8E)W»*qilb< 
5. S16K. -/ 3 7 -f X<|^ E QSa'tt)^ i- n O 

m-r. m\ 4icwi,tciEm9bmc*iu. A^^Axm^ 

EQ*i"L" tC?§*i-5>£-<' S>y*ip<^^i. tU^ji' 
n-/?OUTCLK*i "H" tCife fD F# 2«C7=-£ 
D l*i|KJS$n€>f5(C^>^-^2 2 > 2 3*^>L-C 

|5$<?/cto{CBaiXJi'n JOUTCLK* "H" fC*-o 
•C^6-('3 7-l , Xff#EQ»i "L" {c/jr^i^fC-r^tf 
v - > ^ gXfjjS^" ■?><!: 7 s - $D 1 (D^-ZT 
AC#«< KZtcSb, &m^<D5' ■< 5> 

St5f-fB, Dl. D2, D3, • • • tm™? 

c©J;^^1t(cj:0^$nfcfc©-ca 
0. ■7*-£7#-te*i'-i'A/'r-£*-;UF£^A©-r 

f^fis??tt©^(,^tb^j'(aift^©^ -<(s.>?ffl 
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[0009} 

ta*®8SCCtet,>r. "0" . "1" . "H i z" ©&?* 

- it tfi-t mt) t a v ? *s»t tat) s ft s £ *> «c-r 

&/t«> "HiZ" fflfcttttf 5 - -fa* 4 X 

rs. -r^t©?*- a-/* <r^(- 
*a v >?) icmMLrtajjznz. cnic jzk> =f~ 

ij -fe * 2 A i»/*r- £ * - ju F $ a ©f 1 - £ tf- d> ;u 

oc-rsc<t*i-c^2>. -r ^Bj©*^m«[si io 

©:r— *t &®fc®mm^<D 1 ■574,57'? b & o v tic 
[0010] 

•rsfc»©igjf5i*. c^-rnfccL = 3. bl = 4, =f- 

"o ioi" ©tg-£-C£>*„ J£IT©S*60H(C 
MH5Sr#JHL»r»l©|l*«*g}iWrS. H 1 it. 

«fl5Erc*S. -r-^ffl^lHlgS«. !/- FH#RD*e 30 
jftf&R DttZUFV - F«#©Jl!ffl«#B RD*£jMt 
■2, B R D S R D*£*f £ tiitJ^ D Q K(C ggg $ 

ft. y-Kfl|#RD&Dt*©aHi«#BRD**WAti 
•SIS 1 ©7 s -* «k^[HSS 1 4. W 1 ©7*- £Kx*[h!S§ 1 

4©ta**iA*3n^-r=i7^x[Hissi 5. -f^-rx 

5©a^A^5ft-5.m2©7 r -*^0SSl 
6. BEO^-^jSHSScm^A^^ft'SUJ^y 
7r 1 3*«*/a,»*. S^RRS^l 3-1 6©[sISE§^ 

02 Ct^Ufcii 
[0 0 1 1 J C<Df--iil!itimmc<&t>tlZm \<D?-~ 40 
flESSlHlSS 1 4 ». R DJ&fc&ffi ? ft ttiX? A i> )V<D? 
-ZZft^ZUvZCLK 1 (BCLK1) tCiOISjH 
"3" SUBS. -^^^WXIsISSl 5«. • 7 s -* 

©;&©tt--Yd/ji<-c "h i z" ■F—nz-f-si'-iz.KMffi 

TSIanB. ^©^-^fsiMIaiSSl 6 It. -fn-^Xfi 
•^EQtcj:'3li{i?n/c'5 : -i'^m^^a » *OUTC 
LK (BOUTCLK) iC ^^IS^^SSK. tt^7«"f» 
ffi#?ciy270UTCLKK: < fc*)<Pii£;*ft 
fc^-^fCJCSDTUW^DQ* "H" . "L" . "H 

i z" ©i^rft*Hcigai)-r-2>is]gg-c&s 50 
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l5j^©SI118S©SPJ{fflttS2«:^Sftr<,»-5. Htti/ty? 
r 1 3B. y-^^SSSE«:«ai3iifePMO S F-5 
> ^ 5 &tfy-- ft. FU-0**Hf82PM 
OS F?>^*£5© FlWXCJStfcSft/cNMOS h 
7 > £ 6 e>«fiS 5 ft X 1/ > 2, . 

[0012] nnof-^msmv&i 4«. ws^o* 

?n-;N £42 CUi'J - Fft#©i!»Bff 
fBRDiiA^Sn. S'O^.O^-d^ 3K:«:'j- 
Fft-^fRDa^^^^£;^ft.&. £n > *^>/n*-£4 2. 4 
3©ffl^5*. -Y3-5-fX|5]ggi 5«cg&SSiT.Tl>*. W 
^^YXlHlgSl 5«. -yn^-YXft-^EQKf&^TlgSi) 
L, -f37^X^f5K/-K#l 1. #12*@S 
m{4«c-r^fc©T. Mx«, NMOSh7>-^^l 
9, 2 0M-f^-f2 5, 2 efrbffiS&ZftX^ 

9. 2 0©^- FtCg^§nr«,^ 0 NMOSh7>'> 
1 9©v-*fcH8il&3*i> F^MWP-^^ 

^'-$4 2©fcb^(c^$nrii5. NMosh7>y 

7?-{>M-$45 --f>/^-$2 8 i*i6^$ftT 
(,^„ *a ;>*^>^-*©i&&t§Bri3:£*C-C<fe&< . 

^-$25B. ■i'O ^-f>/-?-^4 2©til^itNMO 
S 1 9©Kt/-/>Kg^liTW. 

/^-i?2 6«. i'a^i/vf>^--5r4 3©tb^)iNMO 
S F5>i^^*20©FU^>(C^$n-Ct»-2). 
^-^2 9©til*«PMOS F-7>i^^^5©y-FtC 
S^^n. 3? 2 8 ©fflABNMO S^7 >S^^ 

5»6©y- Fec^sn-rri^. 

[00 13]ffl^»7 T 13«. ^■IXMilt. 

«^»4«*8ljfi-fWJca3f»JSStt3hfcPMbS f-^>i> 
^*5RWMOS F5>^*6*>6M3^i. !H2 

^$n^„ a*«iT-DQiJi-ai!©»a cmx. 

"HiZ" iT4fcA«c»«88tS«:^L-CttiSW(ft <« 
AJ^ 1. 4V)^t5. EI4SOia5*# 

rf 1 - ^ tufjmi&fflwt 2>s$irisi<i-^«:o(,»r si 

04«. tiijjtav? (TVbtav it) OU 
TC LK (BOUTCLK) , F^SSi' Q-^CLKIS 
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COLCLKB. ^*a?*CLK*6fE6;h-5>F*39S 
?P'^(lfC*4. ffCSLACTB, U-FEJ© 
tjZWfis&iUmtotm-^'CibZ. ccrii^-x F 
S=4-CS>S©-C. fl-sfCSLACTU:. CLKCD£S 
wr "H" JcftO. 41M ?;MlocLK©^wt 

"L" tCR.&ft#i&a. COLCLK. CSLACT 

-*W^IsJS§ii. OUTCLK. CLK1. EQffl3o 10 

[OOUl^^n^ (T 1 ? ^n^f) OUTC 
LKB, rt^*P*;7<t-SfCOLCLK&CjI52£*WT 

iEJGT"**. *^Wr«l*jS|5^Ciy ^CLK l«Cio 

fOUTCLKWo "C W*@IB«»«©ffl*/'C -v 7 y 
©F-7>y.x#£iEtb'rS,, ftSBi'P s-i'CLK Hi. 
COLC L KMC S L ACT*fE>ft?>n£ii-^TV<- 
*hS#0>W;*£&£-rS. ffl#*By*OUTCL 20 
K* "H" tC&Stlit^-SASW^iSn, "L" fcK 
o)M&KCLK l^UX^©?*-**^"*"*. t© 
fcsWj-gB* q» *C LK* 6p"3 SB* □ s»*CLK 1 ©ii 
S£S«. i*S|S*u»2CLK*&HJ;tj5>ci?*OUTC 
LK©iI^J:0*3<tt3J:9fcRff-3*i"a»S (r 
a<rb)„ -Yn^-fXff-SfEQW:. CSLACT*?. 
flE&ft. rtSB^o^ i-CLK 1 <DS:»©.'-Ol'*a*f6£0 

*CLK*6©jS£B$fig*rt8j5*ay27CLKl i^L 

<&si , >«cji®**'WC( f >a (rb = T c) . c©fc 30 

ib "H i Z" -^-^fe/f-X ht*3©7 r -*ilSlD*-l' 5 

>y-cmci§ft£t: clkueq 

[00 15]a4KSt±5tC t COLCLKSO'CS 
LACT£*ft. IS@?§6 0SW^-^3 0*>?. 
OUTCLK (BOUTCLK) N AN D 

®S§7 0. 5I5S[hI8£6 1 &Cf -f £ 3 1*?.CLK 
l*£E££ft. ?O7?^/<-*40. 4 6. 
-£33~35. **;^>5'72. 7 3. NOR|hI8S7 40 
1 S^jliiHISS 6 2 *6 3 7 ■< Xff-ifE Q*-e*T,eh 

SHUTS. ST, -faS-fXflrSEQt*. -fa^-fXH 

tem-%x-tr>*)> 4 ^uxmimrmmt "l" -c* 

BL7>©7 s -£*ttWJ?ft.5<!:, *->l>©tt§l5 
>Pj*C LKiSWt^'Jl/^ £&£-T F*3S|5* d v 
fCLKlB, »J-F»^RDS«a!ffi»#BRDK:R 
^ffiSttfc^-^^-tt^n* o t. * -f 4 2 <»: 

NMOS l-7>yx* 1 9fH&.tf *P **-f 4 
3£NMOS F5>^X3r20fHj©y-F#5. #6fC 50 
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SE&-rSfc»©m#-CA l 3. >;-F37>Ktf (Re 
ad C omman d> ^WSi. CLKlSttBL 
»©/<;UX*^t;4. CL = 3, BL = 4©±i^fC(i. 
JfgfS* a * C L K©~©£gWr 4 <I©vOUX*f6£ 
-TS. ffl**n 7*OUTCLK«. 2 7 i; 

*^Wf-5»4 4fB©>'-K#7. U 8 <D?- 

D Q tc tfcbTT S ?ci*.©{f *r A * . 
CO 0 1 6 3 EIKSb^KOU-rSiWr-S. -f=i-5 

-f*i»&1l*HH2U1tt. ^37-^XIfEQB "L" "C* 

*a»*CLK®Ty-K3-5'>K*»A*$*ai<b. C 
LKOSrSWT 'J- Kfl-^RDRO'RDCDjMtlfM-^BR 
D (C 7*- *#^#tfj 3 tt-5. C©H#, f*jg|$£'cr«y*CL 
K Hi " L " . jS*#H!-^B CLK1B " H " "C$> K> . 

4 2. 4 3liaJ-7tcnc-»-Ct»S. #CC. CLK 
1*5 "H" tC#S£, «D^-/>^-*42, 43* 
*>LT >J - Kfl-Sf R DSi^a»ffl«-^BR DOf-^J* 

•fh-eny- F#5*e>#7. F#e**>#8«:i£ 

C©B$. OUTCLKB "L" . -€-©2?*Bft 
f BOUTCLKB "H" "C&O. -f^-544, 4 
SB^-^fOiotl,^. >XtC. CLKO^SWC, fcB* 
*P;>*OUTCLK* "H" <C&3£. -f>;f-$4 

4. 45«tf>K:&9. ^-h"#7S0f#8Of-$tt 

^Stira^JS^-DQK:^-**^?^*. BL» 

©T^-^fcH^SnSi. ^t-Zi'JKDCLK©?:^ 

7>-^$19. 2 0fS:*->K:&9. >-F#5&Z>'# 
6. #7te "L" ft. >-F#8« "H" tCfci. X 
{C. CLKO'&SWrtiJ^^P OUTCLK* 
"H" KftSi. J- K#7&iy f #8©7 r -**l5SS 
n> y-F#9»"L"K. y-F#10B"H"Kft 
or. (a*4SffDQfcBH i Z*tB^§ti*. &.±.<Dm 

T * -fe X * A t A C mf 7 s - * * - -iW F * -f A t O H 

fc{3r6-?#*£i;£a>©-c. <f-$T tp^xti-ij*/:? 

AMC^-^hB^lslSSH. 07t*l2 6©8bft*IB9rr4 

y*H». El lK^SnS. CC-^-^tiJ^lHlSStt. -C 
3^^X[US§1 5RO'^2©f r "f?Ki3ltE]5gl 6©[5]gg 

5. C<D-r-Ztii?)®ffi<DJ-P7-{Xl2imi. NMOS 
|-7>^f 1 9<k Y>^-*2 5tcft;l-C5«,>tCi2& 
?iJ«C^05t-f ^^'-*3 7<kNAND7 4«rfflt,>, N 
MOS F-7>i?X*2 0 t -f>^'-*2 BtcK^-CS^ 
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t/i-C*sO. ^>/<-*3 8#ttttl3*VCt,>-5>.£ 

-e0 2©&©£BtSi£Ort,>-5>„ ^37^Xif#EQ» 

CLKltt. v-F<t-5fRDK.O s -e©i$*ta<t#BRD{C 
K^ttlSnfc^-^^^n^i'a y *-/>^-#4 3 
<t N AN D 7 5 Hfl©-' — K # 5 Ry? n y ^ >-/■<— 5? 
4 2 iNAND 7 4f?8©-/ - F # 6 KMMt Z?ctb<Dm 
*%-C$>K>. 'J- Ka-^^K^ifeSWaiCLJClECT 
BL^^^i;^, CL=3. BL = 4©i§£-K 
«. CLK©~©!&§Wt. 4r@cr>^-;U^*S^-r-5„ 
ffl*i'B>i'OUTCLKB > NAND74ii»Dy? 
-f>^-$44(goy-K#8SW>' { --^2 7£? 
C» £-f>M'-£4 5m<DS- F#9©7 s -££fcH;*J$i8 
^DQJcffl*r*fcii>o«-9-c*«. 
[00 1 8 W3^XH*S"*lffl«tt«. -f^-fXfl 
^EQtt "L" r*0, l/fc!lioT^>^-^38iN 
A N D 7 4 , 7 5ra©/'K#12l* "H" -C*-2>#> 
P., /-K#12#AASnw5NANDy-l-7 
4. 7 5«-g-ti-e t n^-F#6S!^>'-K#5^A^3 

KQX'J- Fn-v'^ h-ft-SfAJA^Sft-Si* CLK®?: 

«*ffl3h5, COB?, rtSiSi'D -^CLK 1 fi 
"L" . -?-©j£fBfi-^BCLK 1 « "H" *n 

F*3$3 ^n? JCLK l* s " H " KftSi, tV -jit-lls 
A-*4 2. 4 3tt*>LT'J- Km#RD2a0f-e-©iS» 
flfi-^BRDO-^-drfi^n^ft^- K# 5 3>*>^- K 
#9. s-Y#Gti>hs- F#8K:f£igS*lS. C© 

U^J-D^OUTCLKB "L" . *©a»ffi»^ 
BOUTCLKIJ "H'fiD. j>P-;J-{X-?4 
4, 4 5Bt7«:ii-5-CI,i5. ^JC. CLKSi^fm 
Bifida v i'OUTCLKA 5 "H" fC&-2><fc. -l" >;<- 
f44. 45B*>U ^-K#92JD'^-F#8©7 :: 
- £ ttftejg $ ht ffi^ift?- D Q (C 5 s - 5? *$ai^ 3 *i S . 

[00 19] ■Ya^'IXifEQ*! "H" Kfeii, ^ 
-F# 1 2« "L" ^-F#5Rt>V-F#6 
(DU^K:R)to6-r. F# 7SOV- F# 8« 

"H" tc t ^-F#9«"L" tcUh. c©f$. rtSPd/ 
Of fCLK 1 « "L" -C*«3. *a >rt-*4 
2. 4 3K^7{Cfj:oT^2)CD-C. y-F#7Rt^- 
F#8©7*-#ra:-f Wi-£3 6. 3 7«:«};0l£i*$ 

F#5ay/-H#8tt "l" c<o 

«. •f37-fXi^EQA s "L" {CE5*3, y-K#12 
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"L" F#7Rt>V- F# 8tt "H" 

TCLK*i "H" s- F#9ROV- K#8 

<0<f-Z *U£iM;*ft. y-F#l0B "L" (c, y—Y 
#1 Hi "H" iB^iS^DQCCBH i Z*»tB* 

ztiz. ia±<Dmmmtcj:')> mi £>>ic. -t^ 

10 £^*£^A/7 r -£*-;l/F£^A©7 = -£lM£.»l/ 

[0 02 0 ]^, H8SCfla9**{Hl/"C*3C^«6 
W&iWJ!*-*. S8tt, *^BJ (C J:5^>^C3^^DR 
AMO^-^W^lHKia. H9BH8©«)ff*BiWJ-* 

»*Htt. BH«c5*3ft*. COf-jiHi/jBBB. 4 
3 7-fX@!gl 5SO'Sr2©f : -^lKii|5ISSl 6 ©ESS 

20 5. ST. C©^-^a^j[aIS§©A^CC«RD(cf^xr 
BRDii, BRDtCft^.TRD*5A^)^n-Cl>-5„ £ 
tc, -^WXIsISgB. NMOS f-5>y*:Srl 9iCft 
^.tPMOSh7>yx$17^, NMOS 

yx*2 o(cftx.rPMos h^>yx* i a^m^x 

W>^'-^2 6«^<, -f>;<-£3 8 

:WAD3ttrt,>£*TS2©4>©£«taiiL7C<,>£ 0 s 
fc> ffl^<5»7 7 ©MOS F-7>^X£fC«NMOS£ 
m^X^Z. -i^v-iXm^EQiteJ^ v -f XH3tefl-5f- 
a^XHMBNTCtfH* "L" -caO. BL 
30 ^©x-^^tB^^n •&<!:. ^-/^©ttSii'Clv* 

i i*. - Ffi-sfR DS<y-'-e©M*ti«#B rdk^hi 

3*1^7=- 3? ^^-n^n? a v 5» ^? 4 2 i P M 

OS F7>^^^ 1 7B8©y-F#5R^-/-F#6{C 

54CL(CIt>i;tBL»O^W2:4t4. CL = 3. 
BL = 4©^KH. CLK®^©4Sm, 4<1©^ 

^25 i ?n v >/^-ii4 4R5©^- K#7&£M 
40 2 7 ti;a'^^x-$45ra©>'- F# 8 

©f"- f =& a*«rF- d q tc m*-r ^ttuxrmwc * -5 . 
[oo2i]^7.f zmmffliumz. j^^^xm 

#EQB "L" T$>0 , h^>^7.drl7, 18Bt7 
tOioTOS. ^SP^d-j j»CLK®T'J- Fn-?> F 
^A^StiSi. CLKO^Wt'J-h'f^RDM 
^©iSfflfg-^BRDK^-^Sia-mSn*. C©B#. 
F^gCi'Ci -j^CLK 1 (i "L" . ^ditBi^BCLK 
1(1 "H" -CS>D. fuv >74^^-~$4 2 V 4 3B^ 
■7Lrt,>i. ^4C. F^SR^O^ *CLK 1 *i "H" left 
50 *<b. *o^-f>A-$42 > 4 3W>Kftr>r'J 
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- F fl# R D RO'iM*B<f # BRDCDf-i'a^h/' 

- F # 5 *>6 J- F # 7 . y- F # 6 v - F# 8 «C 
SS&Sft*.,, C©B#. tti;fr?p » ^OUTCLKfJ 

"L" . -eOiBtBfl-ff BOUTCLKW "H" t«a-; 
J-f^'-M4, 4 5B^7Kft-)n>*. C 
LK9*S»t. BAWyJOUTCLK* "H" CC 
&S£. 2 P s> £ £ 4 4 . 4 5»*>CCfto 
T. >'-"K#7acJ t >'-K#8©f r -d'«<E3J3tiriH 
^ia^DQCC^- j»*»ffi*Sh*. BLft<0?-ir1fim 

m#EQ«C/^UX*i«S-r4. C©fffl. h5>^^ 1 
7, 18(W>ICfe^t, /-F#5S^-K#6tt 

"H" (C. y-K#7Sy ; y-K#8(i "L" (Cte*. 
^{C. CLKffl^SW-CW^fPf *OUTCLK*s 

"H" {C&<£>£, y-K#7M^-K#80f-^ 
SESSftv K#8RCf-/- F# 1 0« "L" 

•p. w^^-DQ{c«Hi zwsns. m±<Dmm 

WD, EI9K:*V$-<fc5Cc, •y-Yi7;UfcJ:»37 t -i?r 
i'-b^f^AtACS^-i'^-^ F2-YA t OHfC 

s. 

[0 02 2] JfcK." 01 OT^SEIl 2 4#iLtf4© 
H*«*tt9Hr4. H10«. #2feBJlcJ:5V>*P7- 
*DRAM©-r-*fcU;*j[5lS§0. HI 1 «. 01O©8& 

WSr^ftSS^n ? d'Sf*. I12KS3n5. CCD?-* 

^S*irt,»SllSS^fiR'C*>5. C©ME"CH 1 KmS ftfc 
^--£tti#lH]S8ittfii&L-CV4. C©7=- 
*U«jIhISS«:. m©^-**&ia»-c* 
4^^4% : r--ZWmni 8, ^©^-SiKi&olSg 
r * 4 t=- ^SwUSSS 1 6 sctta*.* » 7 r 1 3 *:»*. 

•C^4. ST. ^-^Rtf^^X^-^SS^illgg? 
8tt. 4:3^4 X(g§EQ# "L" ©<t*CCttRDigl*i 
KiW^fttefclMi^U© -f rs^Xd-^E 

Q# "H" ©£*tc» (7 W^Jl- f 1 - £©#■?-< ? 
Jl/Ttt) 4 X-^-Sf*:. -€-n^nrtgpft^CLK 

nv*OUTCLK«Cj:»)liaS-r40K , r*&. W 
^»77l3B, W^P*; d/OUTCLKCCtOfS 
3£3ft/c-?-£«:j£.OTffl;tt4^?DQ i & "H" . 

"l m , "Hi z" ©t»-rn^ircigs&-r4is]ss-c*4. 

CO 0 2 3 ] ^-^Rtf-^v-rX-r-SlKi&Hl&S? 8 
(*9§[5i'P-v*CLKl«C«l:'3SEa&<*ft, *P?*N 
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O R K 7 6 l/Cit V — Fff ^©i£f|<f # G R D *5A^3 
£ft, i' n ^ NO R y- F 7 7 KB 'J - h'f f R D 
gMStiS. X-/37-fXIfEQBi'n^NORy 
-h76. 7 7lCAtl$tli>ny ?NORy-h7 6. 

7 7©a*w^n-en-f>^'-^2 5. 2 6«:s&sft 
</=>?</xft#EQt*. y- Kttfmfiltttt "H" 
T&O. , ;-K37>K»f*iStf44CL 1 B Licit. 

CT^-^aidj^sn&Mai "L" kuvuv 

j»CLKl F<t#RDSO'^©jJftB(t#BRD{C 
10 i*ffl?Wtf-*«h?hd'n^NORy- f-7 
7 <t W * 2 6 ra©^ - F # 5 P-^NOR 
y- f-7 6 L4ls*-ZZ 5SO^- F#6«C<EiSS-r5 
3tSb©fl^r*4„ ffl^JD^OUTCLKB, 
^'-£2 7 <t*P* ^-Y^-iSM 5R9©./- F#7R 
O'-f 2 5 £ *P ? i7j>'<—di4 4ffl©y- F 

# 8 <d-7- mm^is^-D Qicw^-r -5/ci?)©<t^r* 

5. 

[0024] v-Yftmwoj^-txm*. ^=>^ 

WXfi-SfEQtt: "H" -C£>9. ^B^NORy-h7 
20 7. 7 6©ffl^(#5. #6) «•;- Kfi-^RDROf* 

©ii!ffl«#BRD©u-<;ncHtoe»r "L" ra-s. n 

g|5*Ps> {'CLKO-C'J- F3v> Fff-^A^rSftS 

<t> c l K8*s»t y - Kd^R D&tf-eoaMai-^ 

QfS "L" (C&S„ C©B#. rtSP^Dvi'CLKlB 
"L" . -e-©i£tBfI# BCLK 1 W "H" "CNO RV— 
F7 6. 7 7Bt7iC/5:- 3 U>5, Xff#E Q 

# "L" ©R3«. ^P»^NORy-h7 6. 7 7B-? 

*vrft. a**i y - f fs# rds o'-?- ©2? t§fi-^ brd 

30 ©-f >/t-$iigDS&fP*-TS. ^(C, rtSRi'Pyi'C 
LK1*S"H" tC^cii. ?D-^N0R7'-h7 8. 
7 7 tftxc&or y - Fff#R D&t> - -e-©j£tSff#B 
RDO^-iftt-en-en^- F#5*>6^- F#7. y 
-H#B*6-/-F#8«HeS3n4. C©^f. Bit)? 
a??OUTCLKB "L" . -e©i!«tBll#BOUTC 
LKtJ "H" "CabO . ^P-^^^>^'-d?4 4. 45B 

[0025] yctc. CLK®^n, tB:£2>P *i>0 
UTCLK* "H" (CfjrSt, Jn y *^^-ii4 
40 4 . 4 5 oTy- F#7ROV- F# 8©^ 
- f 3 tlX MUtftf- D Q IC 7- Z & Vd 7i § ft -5. . . 
BL^KD^-dfAltfcfoSft&i. ^-Yf ;U©CLK© 
§§WT-{ 37-<X<l-^EQ« "H" «:^0, rtSPi'P 
"H" K^c-Sxty- F#5. #6. #7 
tt "L" CCfcO, y-F#8« "H" «D^4. 'XK. C 
LKO^§WtWi'nvl'OUTCLK*« "H" CC/U 
•S£, y-F#7a^'y-F#8©f r -'>^tEai3ft > 
y- F# 9(i "L" {c^cO. s- K# 1 0« "H" tc^ 

•d, -ebtta^JSiFDQKitH i z^a^j^ft-s. tut 

50 ©SISfe{?iI{cj:»3. dl HCmfct^K:, ?)l>t,c£ K) 
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f-^T? -fe^ £ ■< A t A CSt;?- K £ A 

t OH«:l;fe>-3*#£D&V>©-C. 7*— *T£»-te:* £ -f 

<U Hi;frSl]Ms#©*-Y S>^W4§l(Ct5Ci 

[0 0 2 6] 

C#S^©^} *%BJ«. fiLh©«SE{C«fc 0 . " 0 ". . 

" 1 " RU "H iZ"f- iHfiWitf a 7 *&sirctti 
XZtiZtcib. tAC/tOHiff-V^-ffJUCflSi 
??l/tt<Jtc*. *&. IH«KWtcJ:4U#ISK*JI!i.»a 

mid**. 

[02] ^^KD^-^UABB^^riaNHa. 
[S3] Hao-^-^a^EKCDaft^ift^-rsj^ 
0. 

[04] *M!®MflPflH»C£j&rsia»H. 
[05] H4©AHtf7«0BB. 
[0 6] a^WViO^-jrfBABM^-rBRH. 
[0 7] BBO^-jrtilABKOftf^^ttn-r&ift^ 
0. 

[0 8] ^^O^-iUH^HfSS^riaBSBI. 
[09] H8©y-*tW3@»0»f^ftSi98f*ift» 
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i o ] &mw<o?-zihftm&>S:7fitmm. 
i i ] 01 ovr-z&frm&vtoftzmm-?*®. 

Jf50. 

ii2] ^^©^-^w^iiiss^t-xa^B. 

1 3 ] mto?- ^a^J[sl?S?r*f HS§0. 

14] 01 so^-^a^iHisscDWi^^ittB^-r-s^ 

115] ?a v^-r>/<-^ 4-^1-0820. 
1 6 ] %mm^<D*/4 5 > 2W*l?ctg-£<£>0 1 3 

10 ©g&ftH&JfcS. 

1 7 ] ^©^-^tii^lHlSS^T^a 7 91. 
18] ^^ntxDRAMCD'J-K^XOJS** 

[fHK>BW!l 

• • A*S«g|5. 2 • • • (t^ftUtipas. 3 

• j**»J-kA$l. 4 • • • £H2>[5]S§g|5. 5. 
6,9. 10. 17^20 • • - MOS 

7. 8 • • • nm. i i • • • r-zmm 

S§. 1 2. 1 5 • ■ • -fn^-YXIsIgg. 1 3 • 

20 • •att'<»7r, i4- • -wio^-xsasei 

g§. 1 6 • • • m2©-r-*Ri*[HlSg (-^-^Ixi* 
IhIJS) . 2 1-38 • • • 40-46 

• • • ^ a -j >(>■>■<- 6 0—6 2- • -MMm 
gg. 70. 74. 75---NAND. 71 • 

• - NOR. 7 2. 7 3- • -^-t^ff*. 7 
6. 77 - • •i'Ovl'NOR^-h, 78 - • • 



[0 1 ] 



[03 ] 



BCLKI 



BOUTCtK 



5*1 *> 

teusiv 



fq— | oi/rci 



0 JS- 



:ak I 



Keeui Command 



»2» 

9- -9 



Si * 



14 



15 



IS 



[05] 

-jzua_m_M_sa_ELM_ 

-P-Ji n n__rLJL_n_ 

CAtWt. j_JT 

CA«i Li_ 

m _iL 



.". L 

n n n el 



il_CLJ]_Jl 



JLIL 



-DO 




UCCBf) MM 

tsW(B4) 



(9) 



ftffly. i 1 -8654 7 






(10) 



IS&PP 1 1 -8654 7 



£0 



t?a 



i o ] 

..._!L. 



13 



J»4 rv. |»* 



— r i 



77 



44' 



i 2,7 




our cat 



45 



2a 




-00 



UJCI 



OUTCUC 



IXaJ 



1 2 ] 



cut] — 1 I ovtclk-^ I 

























f 







-DO 



78 



[SI 3] [HI 4] [015] 




1 6] 



Kcmd CttWMOMd 




RD1S 



[117] 


IKSBH- 


E » 






$ 1 

12 


— f- 

13 



DO 



(m i 8 ] 



MX asp ~> 



■a 



r>-r 



DO 



